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METHOD FOR MANUFACTURING CIRCUIT DEVICE 



Background of the Invention 

The present invention relates to a method for 
manufacturing circuit devices, and particularly relates to a 
method for manufacturing low-profile circuit devices that does 
not require any supporting substrate. 

Circuit devices set in electronic equipment are 
heretofore desired to be made smaller in size, thinner in 
thickness and lighter in weight because they are used inportable 
telephones, portable computers, etc. 

For example, a semiconductor device will be described 
as such a circuit device by way of example. As a typical 
semiconductor device, there is conventionally a packaged 
semiconductor device sealed by usual transfer-molding. This 
semiconductor device is mounted on a printed circuit board PS 
as shown in Fig, 11. 

In the packaged semiconductor device 1, a semiconductor 
chip 2 is covered with a resin layer 3, and lead terminals 4 
for external connection are led out from side portions of the 
resin layer 3. 

Because the lead terminals 4 are led from the resin layer 
3 to the outside, the whole size of the packaged semiconductor 
device 1 is, however, too large to satisfy the request to make 
it smaller in size, thinner in thickness and lighter in weight. 



Therefore, various structures have been developed by 
various manufacturers in order to make packaged semiconductor 
devices smaller in size, thinner in thickness and lighter in 
weight. Recently, the packaged semiconductor devices are 
5 developed into Chip Size Packages (CSPs) such as wafer-scale 
CSPs as large as the chip size, or CSPs a little larger than 
= ' the chip size. 

Fig. 12 shows a CSP 6 which uses a glass epoxy substrate 
Q 5 as a supporting substrate and which is a little larger than 

10 the chip size. Here, description will be made on the assumption 

a 

^ that a transistor chip T has been mounted on the glass epoxy 

substrate 5. 

'i" A first electrode 7, a second electrode 8 and a die pad 

9 are formed on the front surface of the glass epoxy substrate 

15 5 while a first back-surface electrode 10 and a second 
back-surface electrode 11 are formed on the back surface of 
the glass epoxy substrate 5. The first and second electrodes 
7 and 8 are electrically connected to the first and second 
back-surface electrodes 10 and 11 via through holes TH 

20 respectively. In addition, the bare transistor chip T is firmly 
fixed to the die pad 9. An emitter electrode of the transistor 
is connected to the first electrode 7 through a metal fine wire 
12, and a base electrode of the transistor is connected to the 
second electrode 8 through a metal fine wire 12. Further, a 

25 resin layer 13 is provided on the glass epoxy substrate 5 so 
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as to cover the transistor chip T. 

The CSP 6 uses the glass epoxy substrate 5 to thereby 
achieve a simple structure extending from the chip T to the 
back-surface electrodes 10 and 11 for external connection, 
compared with a wafer-scale CSP. Thus, there is a merit that 
the CSP 6 can be manufactured inexpensively. 

In addition, the CSP 6 is mounted on a printed circuit 
board PS as shown in Fig. 11. Electrodes and wiring for 
constituting an electric circuit are provided on the printed 
circuit board PS, and the CSP 6, the packaged semiconductor 
device 1, a chip resistor CR or a chip capacitor CC, etc. are 
electrically connected and firmly fixed to the printed circuit 
broad PS. 

Then, the circuit constituted on the printed circuit board 
will be attached to various sets. 

Next, a method for manufacturing the CSP will be described 
with reference to Figs. 13A to 13D and Fig. 14. 

First, the glass epoxy substrate 5 is prepared as a base 
material (as a supporting substrate) , and Cu foils 20 and 21 
are bonded to both sides of the glass epoxy substrate 5 through 
an insulating bonding material respectively (the above step 
is illustrated in Fig. 13A) . 

Subsequently, the Cu foils 20 and 21 corresponding to 
the first electrode 7, the second electrode 8, the die pad 9, 
the first back-surface electrode 10 and the second back-surf ace 
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electrode 11 are covered with an etching-proof resist 22 and 
patterned. Incidentally, the front surface and the back 
surface of the glass epoxy substrate 5 may be patterned 
separately (the above step is illustrated in Fig. 13B) . 
5 Subsequently, holes for the through holes TH are formed 

in the glass epoxy substrate by use of a drill or a laser, and 
then plated. Thus, the through holes TH are formed. Via the 
p through holes TH, the first and second electrodes 7 and 8 are 

p electrically connected to the first and second back-surface 

iG 10 electrodes 10 and 11 respectively (the above step is illustrated 
^ in Fig. 13C) . 

s'll Further, though not shown, the first and second electrodes 

Q. 

J 7 and 8 which will be bonding posts are plated with Ni, while 

the die pad 9 which will be a die bonding post is plated with 
15 Au. Then, the transistor chip T is die-bonded. 

Finally, the emitter electrode and the base electrode 
of the transistor chip T are connected to the first and second 
electrodes 7 and 8 through the metal fine wires 12 respectively, 
and covered with the resin layer 13 (the above step is illustrated 
20 in Fig. 13D) . 

In the above-mentioned manufacturing method, a GSP type 
electric element using the supporting substrate 5 is produced. 
Alternatively, in this manufacturing method, the glass epoxy 
substrate 5 may be replaced by a flexible plate as a supporting 
25 substrate to produce the CSP type electric element similarly. 
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On the other hand^ a manufacturing method useing a ceramic 
substrate is shown in the flow chart of Fig, 14, A ceramic 
substrate which is a supporting substrate is prepared, and 
through holes are formed therein. After that, front-surface 
and back-surface electrodes are printed with conductive paste, 
and sintered. The following steps up to covering with a resin 
layer are the same as those in the manufacturing method in Figs. 
13A-13D. However, differently from the flexible sheet or the 
glass epoxy substrate, the ceramic substrate is very fragile 
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10 to be chipped easily. Therefore, there is a problem that the 
f ceramic substrate cannot be molded by use of a mold. Thus, 

1^ the CSP type electric element is produced by potting sealing 

P resin on the ceramic substrate, hardening the sealing resin, 

^ polishing the sealing resin to be even, and finally separating 

15 the ceramic substrate with the sealing resin individually by 
use of a dicing apparatus. Also in the case where the glass 
epoxy substrate is used, there is a fear that the substrate 
is crushed when it is strongly held by a mold for 
transfer-molding . 
20 In Fig. 12, the transistor chip T, the connection member 

7 to 12, and the resin layer 13 are essential constituent elements 
for electric connection with the outside and protection of the 
transistor. However, it is difficult to provide a circuit 
element made smaller in size, thinner in thickness and lighter 
25 in weight, by using all of such essential elements ♦ 
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In addition, the glass epoxy substrate 5 which is a 
supporting substrate is unnecessaryby nature as described above , 
However, in the manufacturing method, the glass epoxy substrate 
5 cannot be omitted because the glass epoxy substrate 5 is used 
5 as a supporting substrate for bonding electrodes to each other. 

Because the glass epoxy substrate 5 is used, the cost 
increases. Further, because the glass epoxy substrate 5 is 
thick, the circuit element becomes thick. Accordingly, there 
is a limit in making the circuit element smaller in size, thinner 
yii 10 in thickness and lighter in weight. 

Further, in the glass epoxy substrate and the ceramic 
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W substrate, the step of forming the through hole for connecting 

^ the electrodes of the both sides of the substrate is 

K indispensable, thus causing the manufacturing process 

15 prolonged. 

Summary of the Invention 
The present invention has been made in view of above- 
mentioned many subjects, and provides a circuit device 
2 0 manufacturing method that comprises the steps of forming 
conductive patterns by preparing a conductive foil and then 
forming isolation trenches, that are shallower than a thickness 
of the conductive foil, on the conductive foil in regions except 
the conductive patterns on which at least a number of mounting 
25 portions of circuit elements are formed; covering surfaces of 
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the conductive patterns and the isolation trenches with a resist 
layer and forming a conductive plating layer in desired regions 
of the conductive patterns; adhering circuit elements on the 
conductive plating layer on respective mounting portions of 
5 desired conductive patterns ; covering collectively the circuit 
elements on respective mounting portions and molding commonly 
a insulating resin to fill the isolation trenches; removing 
Cj the conductive foil having thickness portions in which the 

isolation trenches are not provided; and separating the 
^0 10 insulating resin into respective mounting portions by dicing* 
J In the present invention, the conductive foil to form 

'll the conductive patterns is the starting material, and the 

^] supporting substrate can be eliminated since the conductive 

foil has the supporting function until the insulating resin 
15 is molded and also the insulating resin has the supporting 
function after the molding, whereby the subjects in the 
background art can be overcome. 

Also, in the present invention, the conductive plating 
layers are formed selectively in desired regions of the 
20 conductive patterns after the isolation trenches are formed, 
and the circuit elements are die-bonded to the conductive plating 
layers. Therefore, good contact between the circuit elements 
and the conductive patterns can be achieved and in addition 
a large number of circuit devices can be mass-produced by 
25 executing the processes every block, whereby the subjects in 
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the background art can be overcome. 

Brief Description of the Drawings 
Fig. 1 is a view showing a manufacturing flow of the present 
'5 invention; 

Figs. 2A and 2B are views showing a circuit device 
manufacturing method of the present invention; 
O Fig. 3 is a view showing a circuit device manufacturing 

O method of the present invention; 

JS 10 Figs. 4A and 4B are views showing a circuit device 

s. 

5» manufacturing method of the present invention; 

1^ 

pJ Fig. 5A and 5B are views showing a circuit device 

Hj 

manufacturing method of the present invention; 

Fig. 6 is a view showing a circuit device manufacturing 
15 method of the present invention; 

Figs. 7A and 7B are views showing a circuit device 
manufacturing method of the present invention; 

Fig. 8 is a view showing a circuit device manufacturing 
method of the present invention; 
20 Fig. 9 is a view showing a circuit device manufacturing 

method of the present invention; 

Fig. 10 is a view showing a circuit device manufacturing 
method of the present invention; 

Fig. 11 is a view showing a circuit device manufacturing 
25 method in the background art; 
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Fig, 12 is a view showing the circuit device in the 
background art; 

Figs • 13A to 13D are views showing a circuit device 
manufacturing method in the background art; and 
5 Fig, 14 is a view showing a circuit device manufacturing 

method in the background art. 

Detailed Description of the Preferred Embodiment 
First, a circuit device manufacturing method of the 

m 

10 present invention will be explained with reference to Fig. 1. 
; The present invention provides a circuit device 

'J manufacturing method that comprises the steps of forming 

conductive patterns by preparing a conductive foil and then 
forming isolation trenches, that are shallower than a thickness 
15 of the conductive foil/ on the conductive foil in regions except 
the conductive patterns on which at least a number of mounting 
portions of circuit elements are formed; covering surfaces of 
the conductive patterns and the isolation trenches with a resist 
layer and forming a conductive plating layer in desired regions 
20 of the conductive patterns; adhering circuit elements on the. 
conductive plating layer on respective mounting portions of 
desired conductive patterns; forming connecting means that 
connect electrically electrodes of the circuit elements on 
respective mounting portions and desired conductive patterns; 
25 covering collectively the circuit elements on respective 
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mounting portions and molding commonly a insulating resin to 
fill the isolation trenches; removing the conductive foil having 
thickness portions in which the isolation trenches are not 
provided; and separating the insulating resin into respective 
5 mounting portions by dicing. 

A flow shown in Fig. 1 does not corresponds to the above 
steps. In three flow steps of Cu foil, Ag plating, and half 

o' 

p etching, the formation of the conductive pattern is carried 

P out. In the flow steps of conductive plating, the conductive 

10 plating layer is formed on a part of the conductive pattern. 

G 

In two flow steps of die bonding and wire bonding, the adhesion 

laiit 

"•"Ma 

lU. of circuit elements on respective mounting portions and the 

p 

connection between electrodes of the circuit elements and the 
N conductive patterns are carried out via the conductive plating 

15 layer. In the flow of transfer molding, common molding by the 
insulating resin is carried out. In the flow step of removal 
of the Cu foil on the back-surface, etching of the conductive 
foil in the portion that has a thickness without the isolation 
trench is carried out. In the flow step of back-surface 

20 treatment, electrode treatment of the conductive pattern 
exposed from the back surface is carried out. In the flow step 
of measurement, the quality decision and the characteristic 
ranking classification of circuit elements that are 
incorporated onto respective mounting portions are carried out . 

25 In the flow step of dicing, separation of the insulating resin 
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into individual circuit elements by the dicing is carried out. 

Respective steps of the present invention will be 
explained with reference to Figs. 2 to 10 hereinafter. 

As shown in Fig. 2 to Fig. 4, the first step of the present 
invention resides in that a conductive foil 60 is prepared and 
conductive patterns 51 are formed by forming isolation trenches 
61, that are shallower than a thickness of the conductive foil 
60, on the conductive foil 60 in regions except the conductive 
patterns 51 on which at least a number of mounting portions 
for circuit elements 52 are formed. 

In the present step, as shown in Fig, 2A, first the 
sheet-like conductive foil 60 is prepared. The material of 
this conductive foil 60 is selected in view of adhesiveness 
of the brazing material, bonding characteristic, and plating 
characteristic. The conductive foil using Cu as the main 
material, the conductive foil using Al as the main material, 
the conductive foil formed of an alloy such as Fe-Ni or the 
like is employed as such material. 

It is preferable in light of the later etching that a 
thickness of the conductive foil should be of about 10 ]xm to 
300 ]am, and the copper foil of 70 ym (2 ounce) is employed here. 
However, basically more than 300 ]am or less than 10 pju may be 
employed. As described later, any thickness may be employed 
if the isolation trenches 61 that are shallower than the 
thickness of the conductive foil 60 may be formed. 
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In this case, the sheet-like conductive foil 60 that is 
wrapped like a roller to have a predetermined width, e.g., 45 
mm may be prepared and then may be carried to respective steps 
described later* Otherwise, the strip-like conductive foils 
5 60 that are cut to have a predetermined size may be prepared 
and then may be carried to respective steps described later. 
I^A More particularly, as shown in Fig. 2B, four or five blocks 

D 62 in which a large number of mounting portions are formed are 

Q aligned separately on the strip-like conductive foil 60 . Slits 

00 

^3 10 63 are provided between the blocks 62 to absorb the stress in 
the conductive foil 60 generated by the heating process such 
as the molding step, etc. Also, index holes 64 are provided 
to upper and lower peripheral ends of the conductive foil 60 
at a predetermined interval and used to align in respective 
15 steps. 

In turn, conductive patterns are formed. 
First, as shown in Fig. 3, photoresist (etching- resistant 
mask) PR is formed on the Cu foil 60, and then the photoresist 
PR is patterned to expose the conductive foil 60 except the 
20 regions to become the conductive patterns 51. Then, as shown 
in Fig. 4A, the conductive foil 60 is selectively etched via 
the photoresist PR. 

A depth of the isolation trenches 61 formed by the etching 
is 50 ym, for example, and thus the adhesiveness to an insulating 
25 resin 50 can be improved since side surfaces of the isolation 
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trench become a rough surface ♦ 

Also, the side walls of the isolation trenches 61 are 
show schematically straightly, but they have a different 
structure according to the removing method. As the removing 
step, wet etching, dry etching, evaporation by the laser, or 
dicing may be employed. In the case of the wet etching, iron 
(II) chloride or copper (II) chloride may be employed mainly 
as the etchant. The conductive foil is dipped into this etchant 
or is subjected to the showing by this etchant. Here, since 
normally the conductive foil is etched non-anisotropically by 
the wet etching, their side surfaces have a curved structure. 

Also, in the case of the dry etching, the anisotropic 
and non- anisotropic etching can be carried out. It is said 
at present that Cu cannot be removed by the reactive ion etching 
but can be removed by the sputtering. Also, the anisotropic 
and non-anisotropic etching can be carried out according to 
the sputtering conditions. 

Also, in the case of the laser, the isolation trench 61 
can be formed by irradiating the laser beam directly. In this 
event, the side surfaces of the isolation trench 61 are formed 
rather straightly. 

The specific conductive pattern 51 is shown in Fig. 4B, 
Oneblack-shadedportion is onemountingportion 65 to constitute 
the conductive pattern 51 . A large number of mounting portions 
65 are aligned in the 5 row/ 10 column matrix fashion in one 



# 



block 62 . The same conductive pattern 51 is provided every 
mounting portion 65 . A frame-like pattern 66 is provided around 
each block, and alignment marks 67 are provided on the inner 
side of the frame-like pattern 66 slightly apart from this 
5 pattern^ The f rame-likepattern 66 isused to fit to themolding, 
and has a function to reinforce the insulating resin 50 after 
the back surface of the conductive foil 60 is etched, 

.y As shown in Figs. 5A and 5B, in the second step of the 

Ms 

Q present invention, surfaces of the conductive patterns 51 and 

IB 

hQ: 10 the isolation trenches 61 are covered with a resist layer 80 

0 

f and that a conductive plating layer 81 is formed in desired 

W regions of the conductive patterns 51* 

In the present step, the photoresist PR used in forming 
the isolation trenches 61 is removed and also the surfaces of 
15 the conductive patterns 51 and the isolation trenches 61 are 
cleaned. Then, the resist layer 80 is depositedonto the overall 
surface by the electrodeposition . 

Then, the resist layer 80 formed on the die-pad regions 
and the bonding-pad regions, to which circuit elements 52 of 
20 the conductive patterns 51 are fixed, is removed by 
exposure/development to expose selectively the conductive 
patterns 51. Then, a conductive plating layer 81 is formed 
thereonby the electrolytic plating. For this reason, the event 
that the conductive plating layer 81 is always formed smaller 
25 than the conductive pattern 51 fulfills an important function 
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in pattern recognition executed in the later step. 

The material applied as the conductive plating layer 81, 
there is Ag, Ni, Au, Pt, Pd, or the like* These materials have 
such a feature that they can be practically used as the die 
5 pad or the bonding pad as they are* The optimum materials in 
manufacturing are Ag and Au, and Ag is inexpensive in cost. 

For example, the Ag plating layer can be adhered to Au 
□ and also adhered to the brazing material . Thus, if the Au film 

£1 is coated on the back surface of the chip, this chip can be 

ill 10 thermo-compression-bonded to the Ag plating layer on the 
is conductive pattern 51 as it is, or the chip can be fixed via 

the brazing material such as solder, etc. Also, since an Au 
fine wire can be connected to the Ag plating layer, the wire 
bonding can be applied to the Ag plating layer. Therefore, 
15 this Ag plating layer has such a merit that the conductive plating 
layer can be practically used as the die pad or the bonding 
pad as it is. 

As shown in Fig. 6, in the third step of the present 
invention, the circuit elements 52 are fixed on the conductive 
20 plating layers 81 of the desired conductive patterns 51 on 
respective mounting portions 65 and that connecting member for 
connecting electrically electrodes of the circuit elements 52 
on respective mounting portions 65 and the conductive plating 
layers 81 of the desired conductive patterns 51 are formed. 
25 As the circuit elements 52, bare semiconductor chips 
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and/or chip circuit components are used. Specifically, the 
semiconductor devices such as the transistor, the diode or the 
IC chip, etc . and the passive elements such as the chip capacitor 
or the chip resistor, etc can be used for the circuit elements 
52. Also, although a thickness is increased, the face-down 
semiconductor elements such as CSP (Chip Size Package) , BGA 
(Ball Grid Array), etc. may be packaged. 

Here, bare transistor chips 52A are die-bonded onto the 
conductive plating layers 81 of the conductive patterns 51A, 
and also emitter electrodes and the conductive plating layers 
81 of the conductive patterns 51B and base electrodes and the 
conductive plating layers 81 of the conductive patterns 51B 
are connected respectively via metal fine wires 55A that are 
bonded by the ball bonding using the thermo compression bonding, 
the wedge bonding using the ultrasonic wave, or the like . Also, 
52B denotes the chip capacitor or the passive element that is 
fixed by the brazing material such as the solder or a conductive 
paste 55B. 

In the present step, there is the merit that, since a 
number of conductive patterns 51 are integrated in each block, 
the fixation and the wire bonding of the circuit elements 52 
can be extremely effectively carried out . Also, in recognizing 
the patterns of the diepads and the bondingpads, the recognition 
of the conductive plating layers 81 can be facilitated based 
on contrasts between the conductive patterns 51 and the 
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conductive plating layers 81. Thus, there is also the merit 
that recognition fault due to the diffused reflection of the 
light by the isolation trenches 61 can be prevented. 

As shown in Fig. 7, in the fourth step, of the present 
5 invention, the insulating resin 50 is coinmonly molded to cover 
collectively the circuit elements 52 on respective mounting 
portions 63 and to fill the isolation trenches 61. 

In the present step, as shown in Fig. 7A, the insulating 

a resin 50 covers completely the circuit elements 52A, 52B and 
■ 

m 

10 a plurality of conductive patterns 51A, 51B, 51C, and also the 



insulating resin 50 is filled in the isolation trenches 61 
between the conductive patterns 51 and coupled to side surfaces 
gfl of the conductive patterns 51A, 51B, 51C, whereby the firm anchor 

H effect can be achieved. Then, the conductive patterns 51 are 

15 supported by the insulating resin 50. 

Also, in the present step, the insulating resin 50 can 
be implemented by the transfer mold, the injection mold, or 
the dipping. As the resin material, thermosetting resin such 
as epoxy resin, etc. can be implemented by the transfer mold, 
20 and thermoplastic resin such as polyimide resin, polyphenylene 
sulfide, etc. can be implemented by the injection mold. 

In addition, in executing the transfer mold or the 
injection mold in the present step, as shown in Fig. 7B, each 
block contains mounting portions 63 in one common mold, and 
25 the molding is executed commonly by the insulating resin 50 
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every block. Therefore, an amount of resin can be reduced 
considerably rather that the method like the conventional 
transfer mold by which respective mounting portions are molded 
individually. 

A thickness of the insulating resin 50 covered on the 
conductive foil 60 is adjusted such that about lOO pm depth 
from the uppermost portion of the bonding wire 55Aof the circuit 
elements 52 is covered with the insulating resin 50. This 
thickness may be increased or decreased in view of the strength . 



10 In this step, the conductive foil 60 serving as the 

conductive patterns 51 acts as the supporting substrate until 

! 

l^^ the insulating resin 50 is covered. In the background art, 

as shown in Fig. 13, conductive paths 7 to 11 are formed by 
'2 employing the supporting substrate 5 that is not essentially 

15 required, whereas the conductive foil 60 acting as the supporting 
substrate is required for the electrode material in the present 
invention. Therefore, the merit that the constituent material 
is omitted to the utmost to operate can be achieved, and the 
reduction in cost can also be achieved. 

20 Also, since the isolation trenches 61 are formed shallower 

than the thickness of the conductive foil 60, such conductive 
foil 60 is not separated individually into the conductive 
patterns 51. Accordingly, the present step has the feature 
that, since the sheet-like conductive foil 60 can be handled 

25 in one unit, operations of carrying to the mold and installing 
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to the mold in molding the insulating resin 50 can be made very 
easy. 

As shown in Fig. 7, in the fifth step of the present 
invention, the conductive foil 60 is removed from the back 
surface of the conductive foil 60 so that the insulating resin 
50 provided in the isolation trenches 61 can be exposed. 

The present step is to separate the conductive foil 60 
into the conductive patterns 51 by removing the back surface 
of the conductive foil 60 chemically and/or physically. This 
step is applied by polishing, grinding, etching, metal 
evaporation by the laser, etc. 

In the experiment, the overall surface is ground by the 
polishing machine or the grinding machine by about 30 pm to 
expose the insulating resin 50 from the isolation trenches 61. 
The exposed surfaces are indicated by a dotted line in Fig. 
7. As a result, the conductive foil 60 is separated as the 
conductive patterns 51 having a thickness of about 40 ym. Also, 
the insulating resin 50 may be exposedby applying the wet etching 
to the overall surface of the conductive foil 60 until insulating 
resin 50 is exposed. 

As a result, the structure in which the back surfaces 
of the conductive patterns 51 are exposed from the insulating 
resin 50 is obtained. In other words, the structure in which 
the surface of the insulating resin 50 filled in the isolation 
trenches 61 substantially coincides with the surfaces of the 



conductive patterns 51 is obtained. Therefore, since the level 
difference like the back-surface electrodes 10, 11 shown in 
Fig. 12 in the background art is not provided, the circuit device 
53 of the present invention has such a feature that the circuit 
5 element can be moved horizontally, as it is, by the surface 
tension of the solder, or the like and thus self-aligned in 
mounting. 

In addition, the back-surface treatment of the conductive 
patterns 51 is applied, so that the final structure shown in 

It » 

10 Fig. 8 can be obtained. That is, the conductive material such 
i2 3LS the solder, etc. is deposited onto the exposed conductive 

patterns 51 as the case may be, whereby the circuit device is 
completed. 

As shown in Fig. 9, in the sixth step of the present 
15 invention, the test of the quality of the circuit elements 52 
on respective mountingportions 63, that are molded collectively 
by the insulating resin 50, is carried out. 

After the back surface of the conductive foil 60 is etched 
in the preceding step, respective blocks 62 are separated from 
20 the conductive foil 60. Since the blocks 62 are coupled with 
the remaining portion of the conductive foil 60 via the 
insulating resin 50, this separation can be attained without 
the cutting die bymechanically peeling off the insulating resin 
50 from the remaining portion of the conductive foil 60. 
25 As shown in Fig. 9, the back surfaces of the conductive 
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patterns 51 are exposed from the back surfaces of respective 
blocks 62 and respective mounting portions 65 are aligned in 
the perfectly same matrix fashion as that in forming the 
conductive patterns 51, Then, the characteristic parameters 
of the circuit elements 52 on respective mounting portions 65, 
etc . are tested individually by bringing a probe 68 into contact 
with the back-surface electrodes 56 exposed from the insulating 
resin 50 of the conductive patterns 51, so that the decision 
of the quality of the circuit elements 52 is made. Then, the 
marking by the magnetic ink, or the like is applied to the 
defective products. 

In the present step, since the circuit devices 53 on 
respective mounting portions 65 are supported integrally by 
the insulating resin 50 every block 62, they are not separated 
individually. As a result, if the block 62 placed on the loading 
table of the tester is pitch-fed in the vertical direction and 
the lateral direction as indicated by an arrow by the size of 
the mounting portion 65, the circuit devices 53 on respective 
mounting portions 65 in the block 62 can be measured extremely 
quickly in large quantities. That is, since the decision of 
back/front surfaces of the circuit device, the recognition of 
the electrode positions, etc., all are required in the background 
art, can be eliminated, the sharp reduction in a measuring time 
can be achieved. 

As shown in Fig. 10, the seventh step of the present 
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invention resides in that the insulating resin 50 is separated 
every mounting portion 65 by the dicing. 

In the present step, the block 62 is sucked onto the loading 
table of the dicing apparatus by vacuum, and then the dicing 
5 is applied to the insulating resin 50 in the isolation trenches 
61 along the dicing lines 70 between respective mounting portions 
65 by the dicing blade 69, whereby the block 62 is separated 
into the individual circuit devices 53. 

In the present step, the dicing blade 69 is applied at 
J™!' 10 the depth required to cut the insulating resin 50, and the 
separated circuit devices 53 may be fitted into the taping 
housing holes directly from the loading table of the dicing 
apparatus by the suction collet. In this case, the opposing 
alignment marks 67 that are formed together with the frame-like 
15 pattern 66 provided previously in the above first step around 
each block are recognized in dicing, and then the dicing is 
carried out based on the alignment marks 67. Although being 
well known, the dicing is applied to all the dicing lines 70 
in the vertical direction, and then the dicing is applied to 
20 the dicing lines 70 in the lateral direction after the loading 
table is rotated by 90 degree. 

In the present invention, the conductive foil per se 
serving as the material of the conductive patterns is caused 
to function as the supporting substrate, the overall device 
25 is supported by the conductive foil in forming the isolation 
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trenches, in mounting the circuit elements, or in depositing 
the insulating resin, and the insulating resin is caused to 
function as the supporting substrate in separating the 
conductive foil into respective conductive patterns. 
Therefore, the circuit device canbemanuf acturedby the required 
minimum of the circuit elements, the conductive foil, and the 
insulating resin. As explained in the background art, the 
supporting substrate can be eliminated essentially in 
constructing the circuit device and the cost becomes inexpensive . 
Also, there is the merit that, because the supporting substrate 
is not needed, the conductive patterns are buried in the 
insulating resin, and thicknesses of the insulating resin and 
the conductive foil can be adjusted, the low-profile circuit 
device can be manufactured 

Also, in the present invention, since the conductive 
plating layer is arranged on the conductive patterns, first 
there can be achieved the merit that the contact resistances 
between the circuit elements and the conductive patterns can 
be suppressed low and also the good die bonding can be carried 
out in large quantities, second there can be achieved the merit 
that the wire bonding can be carried out without fail, and third 
there can be achieved the merit that the erroneous recognition 
due to the diffused reflection of the light by the isolation 
trenches can be eliminated in the pattern recognition required 
in the steps of the die bonding and the wire bonding. 



Then, in the present invention, since the common molding 
for the block is carried out in the molding step of the insulating 
resin, the reduction of an amount of resin can be attained. 

In addition, in the dicing step, there can be achieved 
5 the merit that recognition of the dicing lines can be performed 
quickly without fail by using the alignment marks • Further, 
the dicing may be implemented by cutting only the insulating 
p resin layer, the lifetime of the dicing blade can be prolonged 

hi, since the conductive foil is not cut off, and the metal flash 

113 10 generated when the conductive foil is cut is never generated. 

O Further, as apparent from Fig. 13, there can be achieved 

gf 

the merits that, since the through-hole forming step, the 
conductor printing step (in the case of the ceramic substrate) , 



tu 



Z2 etc. can be omitted, the manufacturing steps can be reduced 

15 considerably rather than the background art and also all steps 
can be handled by ourselves. Besides, since the frame molds 
are not needed at all, this manufacturing method can give the 
extremely short delivery time. 
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